The mammalian target of rapamycin regulates C2C12 myogenesis via a kinase-independent mechanism.
Rapamycin inhibits differentiation of mouse C2C12 myoblasts, a tissue culture model for skeletal muscle differentiation. The mechanism by which a rapamycin-sensitive signaling pathway regulates myogenesis is largely unknown. The mammalian target of rapamycin (mTOR) is a central regulator of cell growth and proliferation, but its role in myogenesis has not been examined directly. Here we report the investigation of the function of mTOR and its downstream effectors in muscle differentiation. Rapamycin exerts an inhibitory effect on C2C12 myogenesis at different stages, implying that a rapamycin-sensitive pathway may be required for multiple processes during muscle differentiation. The mTOR protein level increases 10-fold during differentiation, via a post-transcriptional mechanism. As the first direct demonstration of the essential role of mTOR in muscle differentiation, we show that a rapamycin-resistant mTOR, but not S6 kinase 1, can rescue rapamycin-inhibited myogenesis. Remarkably, the myogenic function of mTOR does not require its kinase activity. Two downstream effectors of the rapamycin-sensitive pathway, S6 kinase 1 and eIF4E-binding protein 1, undergo differential regulation during myogenesis, but neither protein is the relevant effector for the myogenic signaling of mTOR. Taken together, our observations suggest a novel mTOR signaling mechanism essential for skeletal muscle differentiation.